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Remarks 

Reconsideration of this Application is respectfully requested. 

Upon entry of the foregoing amendment, claims 35, 37, 38, 42, 45-48 and 51 are 
pending in the application. Claims 26-3 1 , 36, 39, 40, 4 1 , 43 and renumbered claims 49 and 
50 are sought to be cancelled without prejudice to or disclaimer of the subject matter therein 
and with reservation to pursue the cancelled subject matter in the future. 

Claims 35,37 and 38 have been amended. Support for the amendments can be found 
in the specification at least at page 19, lines 16-21, page 20, lines 17-27 and page 39, lines 
23-28. These changes are believed to introduce no new matter, and their entry is respectfully 
requested. 

Based on the above amendment and the following remarks, Applicant(s) respectfully 
request(s) that the Examiner reconsider all outstanding objections and rejections and that 
they be withdrawn. 

/. Miscellaneous 

Applicants note that the Examiner has renumbered claims 50-52 as claims 49-51. 

//. Sequence Compliance 

The Examiner has objected to the disclosure as not complying with 37 C.F.R. 
§ 1 .821-1 .825 and requested that recited sequences in the claims be identified with SEQ ID 
Nos. 
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Applicants have amended the claims to insert SEQ ID Nos where deemed 
appropriate and believe that they are now in compliance with the sequence requirements. 
Withdrawal of the objections is respectfully requested. 



Rejection of the Claims Under 35 USC § 112. 



A. Claims 35, 39-41, 43 and 45-46. 

In the Office Action at page 3, the Examiner rejected claims 35, 39-41, 43, 45 and 

46 under 35 U.S.C. § 1 12, first paragraph. Applicants respectfully traverse this rejection. 

Specifically, the Examiner stated that: 

. . . the specification while being enabling for an isolated 
DNA molecule comprising a DNA sequence encoding the 
JAK3 kinase amino acid sequence of SEQ ID NO: 16 capable 
of undergoing tyrosine phosphorylation by at least one 
cytokine or having cytokine receptor binding activity; the 
same wherein said molecule encodes a JAK3 kinase that is at 
least 80-99% homologous to the amino acid sequence of SEQ 
ID NO: 16; an expression vector comprising any of said 
isolated DNA molecule [sic] and an isolated host cell 
comprising the same expression vector, does not reasonably 
provide enablement for other embodiments in the claims. 

Applicants disagree that "other" embodiments of the claimed invention are not enabled. 

In an attempt to support the argument for non-enablement, the Examiner refers to 

many alleged teachings in the art and states at page 5 of the Office Action that : 

. . . the instant specification is not enabled for the broadly 
claimed invention for the following reasons. With regard to 
the breadth of the claims encompassing DNA sequence 
encoding any and all JAK3 kinase or JAK3 kinase peptide, 
apart from the disclosure of a mouse cDNA sequence 
encoding JAK3 kinase of the amino acid sequence of SEQ ID 
NO: 16, the specification fails to teach specifically other 
cDNA sequences encoding non-mouse Jak3 kinases. For 
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examples, the instant specification does not teach the cloning, 
isolation and characterization of cDNA sequences encoding 
for human JAK3 kinase of Kawamura et al. (Proc. Natl. 
Acad. Sci. 91 :6374-6378, 1994), Civin et al. (U.S. Patent No. 
5,705,625 with the effective filing date of December 15, 
1 994), Rane & Reddy (Oncogene 9:241 5-2423, 1 994) or that 
encoding for rat JAK3 kinase of Takahashi & Shirasawa 
(FEBS Letters 342:124-128, 1994) and their derived JAK3 
kinase peptides. 

The Examiner refers to the rejected claims as "encompassing any and all JAK3 
kinase or JAK3 kinase peptides." This is an incorrect basis for rejecting the claims for at 
least two reasons. First, Applicants are not claiming "any and all" JAK3 kinase or JAK3 
kinase peptides. Rather the claims are drawn to Jak3 kinase peptides that 1) have Jak kinase 
activity and 2) undergo phosphorylation by at least one cytokine. Further, Applicants have 
amended claim 35 to add the limitation that the isolated DNA comprise a sequence of SEQ 
ID NO: 16 that encodes at least 400 amino acids of a Jak kinase peptide. 

Second, the Examiner appears to base the rejection, at least in part, on the argument 
that the "specification fails to teach specifically other cDNA sequences encoding non-mouse 
Jak3 kinases." There is no requirement under 35 U.S.C. § 1 12, first paragraph that requires 
the specification to "specifically" teach every embodiment of a claimed invention. 
Applicants are merely required to teach one of skill in the art how to make and use the 
claimed invention without undue experimentation. This, applicants have done. 

Merely because others in the art, after the effective filing date of the invention, may 
have obtained JAK3 kinases whose sequences are not specifically provided in the 
specification, this does not support an argument for non-enablement. In fact, it supports the 
opposite position, i.e. that the claimed invention is enabled. The art cited by the Examiner 
establishes that one of skill in the art would have been capable of obtaining different 



- 6 - IHLE et al. 

Appl. No. 09/397,967 

embodiments of the invention based either on information present in the application alone 
or in combination with what such an artisan would have been expected to know as of the 
application's filing date. Clearly, this establishes that sufficient teachings were available to 
the skilled artisan to practice the invention without undue experimentation. Merely because 
certain embodiments may not have been "specifically" taught in the specification, this does 
not establish lack of enablement. 

Various embodiments of the claimed invention are taught in the specification. For 
example, using the specification either alone or in conjunction with the art there is sufficient 
guidance for using a Jak kinase cDNA of one species to obtain the corresponding Jak cDNA 
of another species (see the alignment comparison in Figure 6.) Further evidence of this can 
be seen in Takahashi et al, FEBS Letters 3 42 : 1 24- 1 2 8 (1994) using Jak3 cDNA to detect 
the Jak3 gene in human, mouse, chicken, snake and frog {See page 126, col. 2 of Takahashi). 
Takahashi, however, while cited by the Examiner is not prior art. (See details in rebuttal of 
the § 102(a) rejection below). 

. At the bottom of page 3, the Examiner stated that, "the specification fails to teach 
specifically which JAK3 kinase peptide, which 15 to 400 amino acid fragment, which 5 to 
335 amino acid fragment." This aspect of the rejection is now moot. The claims reciting 
these ranges have been cancelled. The Examiner's attention, however, is directed to the fact 
that amended claim 35 now recites "at least" 400 amino acid limitation. Such a fragment 
represents a significant portion of the complete sequence and one of skill in the art should 
have no difficulty in selecting the appropriate portion of the molecule to use in the claimed 
invention. 
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The Examiner also stated beginning at page 6, line 6 that the "claims do not even 
recite any critical elements involved in JAK kinase activity or cytokine receptor binding 
activity that the encoded JAK kinase peptides need to possess." Applicants fail to understand 
how recitation of a limitation to require a JAK kinase peptide to undergo tyrosine 
phosphorylation or have cytokine receptor activity fails to provide a critical element to the 
claims. In any event, there nothing under 35 U.S .C. § 1 1 2, first paragraph requires Applicants 
to explain how an invention works as the Examiner appears to be requesting by reference to 
"critical elements" of the invention. It is sufficient to merely provide one of skill in the art 
with sufficient information to make and use the claimed invention without undue 
experimentation. This, Applicants have done. Regardless, in an attempt to expedite 
prosecution, Applicants have further added a size limitation to the amino acid sequence 
encoded and reference to a specific group of cytokines involved in tyrosine phosphorylation 
to claim 35. Therefore, this aspect of the rejection is overcome. 

The Examiner further stated at page 6, beginning at line 8 of the office action that: 

It is well recognized in the art, any modification (even a 
"conservative" substitution) to a critical structural region of a 
protein is likely to significantly alter its functional properties, 
let alone any extensive deletion or fragmentation or 
substitution or insertion. The present disclosure offers no 
guidance as to which regions of the JAK molecule would be 
tolerant of alteration or fragmentation and which would not, 
which "particular" amino acid changes at which position and 
at which combinations, such that the kinase peptides 
possessing the desired activities as claimed could be obtained. 
There is a high degree of unpredictability associated with the 
make [sic] and use of the claimed embodiment. In discussing 
peptide hormones, Rudinger has stated that "The significance 
of particular amino acids and sequences for different aspects 
of biological activity can not be predicted a priori but must be 
determined from case to case by painstaking experimental 
study (Page 6, first sentence of Conclusions In J.A. Parsons, 
ed. "Peptide hormones", University Park Press, 1976). This 
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unpredictability is further underscored by the fact that the 
relationship between the sequence of a peptide and its tertiary 
structure (or its activity) is not well understood and is not 
predictable (Ngo et aL, In K. Merz et al., ed. "The protein 
folding problem and tertiary structure prediction", Birkhauser, 
1 994, 49 1 -495). Moreover, the physiological art is recognized 
as unpredictable (MPEP 2 1 64.03). 

Applicants respectfully disagree. Li any event, this aspect of the rej ection is now moot since 

the claims are now limited by recitation to "at least 400 amino acids of a Jak 3 kinase 

peptide." Based on all of the above, this rejection is overcome and should be withdrawn. 

B. Claims 26 y 30-31, 35-3 7, 40, 43 and 45-46 

At page 7 of the Office Action, the Examiner rejected claims 26, 30-31, 35- 
37, 40, 43 and 45-46 under 35 U.S.C. § 1 12, first paragraph as allegedly containing subject 
matter which was not described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventors, at the time the application was filed, had 
possession of the claimed invention. Applicants respectfully traverse this rejection. 

The Examiner further argues that "the skilled artisan cannot envision the detailed 
structure of the broadly claimed isolated DNA molecule comprising a DNA sequence 
encoding a JAK kinase or a JAK kinase peptide. . ." as well as vectors and host cells 
containing the claimed DNA. This is now moot because one wishing to practice the 
invention would know from the amended claim language that the structure of the claimed 
invention will comprise a DNA sequence encoding at least 400 amino acids found in SEQ. 
ID. No: 16. This clearly allows one of skill in the art to envisage the claimed invention and 
know that Applicants had possession of the invention as of the filing date. Therefore, based 
on the amended claim language, this rejection should be withdrawn. 



- 9 - IHLE et al. 

Appl. No. 09/397,967 

IV. Rejection of Claims 28-29, 31 and 37-41 Under 35 U.S.C. §112, Second Paragraph 

At page 10 of the Office Action, the Examiner rejected claims 28-29, 31 and 37-41 
under 35 U.S.C. 112, second paragraph, as allegedly being indefinite for failing to 
particularly point out and distinctly claim the subject matter which Applicants regard as the 
invention. Applicants respectfully traverse this rejection. 

The rejection, however, is moot as it applies to claims 28-29, 31 and 37. These 
claims have been cancelled without prejudice or disclaimer. 

The Examiner considered claim 38 indefinite because "it is unclear which 
polypeptides recited in the claim corresponds to which amino acid sequences listed in Figure 
6. In addition, the amino acid sequences listed in the claim are not identified by any SEQ ID 
NO, it is truly confusing." Claim 38 is dependent on claim 35 that now makes reference to 
SEQ ID NO: 16. The addition of SEQ ID No: 16 to claim 35 renders moot the rejection. 

The Examiner considered claims 39 and 41 unclear because of the recitation" 
corresponding." This rejection is moot because claims 39 and 41 have been cancelled 

In claim 40, the Examiner alleged that the claim was indefinite. Applicants have 
cancelled this claim. Therefore, the rejection is moot. 

Based on all of the above, the rejection of the claims under 35 U.S.C. § 1 12, second 
paragraph should be withdrawn. 

V. Rejection of the Claims Under 35 U.S.C. § 102(b). 
A. Claims 26 and 28 

At page 12 of the Office Action, the Examiner rejected claims 26 and 28 under 35 
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U.S.C. § 102(b) as allegedly being anticipated by Harpur et al. (Oncogene 7:1347-1353, 
1992) or Firmbach-Kraft et al. (Oncogene 5:1329-1336, 1990). Applicants respectfully 
traverse this rejection. Solely in an effort to expedite prosecution, however, and without 
acquiescing in the propriety of the rejection, Applicants have cancelled claims 26 and 28 
without prejudice or disclaimer. Therefore, this rejection is now moot. 

B. Claim 26 

At page 13 of the Office Action the Examiner rejected claim 26 under 35 U.S.C. 
§ 102 (b) as allegedly anticipated by Wilks et al. (Mol. Cell. Biol. 1 1 : 2057-2065, 1991). 
Applicants respectfully traverse this rejection. Solely in an effort to expedite prosecution, 
however, and without acquiescing in the propriety of the rej ection, Applicants have cancelled 
claims 28 without prejudice or disclaimer. Therefore, this rejection is now moot. 

VI. Rejection of Claims 26, 28, and 29 Under 35 U.S.C. § 102(e) 

In the Office Action at page 13, the Examiner rejected claims 26, 28 and 29 under 35 
U.S.C. § 102(e) as being anticipated by Wilks et al. (U.S. Patent No. 5,658,791 with the 
effective filing date of June 30, 1 993). Applicants respectfully traverse this rejection. Solely 
in an effort to expedite prosecution, however, and without acquiescing in the propriety of the 
rejection, Applicants have cancelled claims 26, 28 and 29 without prejudice or disclaimer. 
Therefore, this rejection is now moot. 
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VII. Rejection of the Claims Under 35 U.S.C § 102(a) 
A. Claims 55, 39-42, 47, 49-51. 

In the Office Action at page 14, the Examiner rejected claims 35, 39-42, 47 and 49-5 1 
under 35 U.S.C. § 102(a) as allegedly being anticipated by Kawamura et al. (Proc. Natl. 
Acad. Sci. 91 :6374-6378, 1994 - hereinafter "Kawamura") or Takahashi & Shirasawa (FEBS 
Letters 342:124-128, 1994 - hereinafter "Takahashi"). Applicants respectfully traverse this 
rejection. 

Solely to expedite prosecution of the application and reserving the right to rebut the 
rejection on the merits in the future, Applicants submit herewith declarations under 37 C.F.R. 
§ 1.131 from the inventors Drs. Bruce Witthuhn (Exhibit A), James Ihle (Exhibit B) and 
Ollie Silvenoinen (Exhibit C). Previously, the same set of Exhibits were used for all three 
inventors and therefore Applicants are submitting only one set of Exhibits with the 
declarations. The declarations with exhibits were previously submitted in related U.S. 
Application No:08/665,574 (Now U.S. Patent No: 6,136,595). The declaration addresses 
embodiments of the inventions related to DNA molecules comprising a DNA sequence 
encoding an amino acid sequence of a Jak3 kinase peptide and a vector or host comprising 
said DNA. This Declaration establishes that prior to April 1994, Applicants had in their 
possession, a full-length clone containing the mJak3 sequence {See Paragraph 10 of the 
Declaration). Additionally, paragraphs 4 and 7 of the declaration provide evidence that 
Applicants were in possession of partial clones of the Jak kinase molecule. 

The undersigned had previously been informed by the publisher of Takahashi that it 
published between April 1 and April 15, 1994. Further, the undersigned has been informed 
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by the publisher of Kawamura that it published July 5, 1994. Therefore, based at least on 
the § 1.131 declaration, Applicants 1 invention predates both Takahashi. and Kawamura. As 
such, neither Takahashi nor Kawamura is proper prior art under § 1 02(a), this rej ection of the 
claims is overcome and should be withdrawn. 

B. Claims 43 and 48. 

At page 16, the Examiner rejected claims 43 and 48 under 35 U.S.C. 102(a) as 

* 

allegedly being anticipated by Kawamura or Takahashi. Applicants respectfully traverse this 
rejection. 

As noted above, the cited art was not published before Applicants' invention and is 
not prior art under 35 U.S.C. § 1 02(a). Therefore, this rejection is overcome and should be 
withdrawn. 

VIII. Rejection of the Claims Under 35 U.S.C. § 103(a) 
A. Claims 26, 30 and 31 

At page 18 of the Office Action, the Examiner rejected claims 26, 30 and 31 under 
35 U.S.C. 103(a) as allegedly being unpatentable over Harpur et al. (Oncogene 7:1347-1353, 
1992) or Wilks et al. (Mol. Cell. Biol. 11:2057-2065, 1991). Applicants respectfully 
traverse this rejection. The rejection is now moot because Applicants have cancelled the 
claims without prejudice or disclaimer. 



-13- IHLEetal. 

Appl. No. 09/397,967 

B. Claims 35 and 45-56 
At page 19, the Examiner rejected claims 35 and 45-46 under 35 U.S.C. 103(a) as 
allegedly being unpatentable over Kawamura or Takahashi. Applicants respectfully traverse 

this rejection. 

As indicated above with regard to the § 102(a) rejection, neither Kawamura nor 
Takahashi is prior art to the claimed invention. Therefore, this rejection is overcome and 
should be withdrawn. 

DC. Rejection of Claims 26, 30, 35-37, 45-47 and 49-51 Obviousness-Type Double 
Patenting 

In the Office Action at page 21, the Examiner rejected claims 26, 30, 35-37, 39-42, 
45-47 and 49-5 1 under the judicially created doctrine of obviousness-type double patenting 
as being unpatentable over claims 1 -8 of U.S. Patent No. 6, 1 36,595 . Applicants respectfully 
traverse this rejection, however, request that it be held in abeyance until the claims are 
otherwise in condition for allowance. 

Conclusion 

All of the stated grounds of objection and rejection have been properly traversed, 
accommodated, or rendered moot. Applicant(s) therefore respectfully request(s) that the 
Examiner reconsider all presently outstanding objections and rejections and that they be 
withdrawn. Applicant(s) believe that a full and complete reply has been made to the 
outstanding Office Action and, as such, the present application is in condition for allowance. 



- 14- 



IHLE et al. 
Appl. No. 09/397,967 



If the Examiner believes, for any reason, that personal communication will expedite 
prosecution of this application, the Examiner is invited to telephone the undersigned at (202) 
371-2589. 

Prompt and favorable consideration of this Amendment and Reply is respectfully 
requested. 

Respectfully submitted, 

Sterne, Kessler, Goldstein & Fox p.l.l.c. 




Lawrence B. Bugaisky 
Attorney for Applicants 
Registration No. 35,086 



Date: /^tL^^f^F, 2? *n 

1 100 New York Avenue, N.W. 
Suite 600 

Washington, D.C. 20005-3934 
(202) 371-2600 

P:\USERS\LARRYB\656\037004\amend-rev 
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Version with markings to show changes made 

Substitute the following claim 35 for the pending claim 36. 

35. (Once Amended) An isolated DNA molecule comprising a DNA sequence 
encoding [Jak3 kinase or a] at least 400 amino acids of a Jak3 kinase peptide of SEP ID 
NO:16, wherein said peptide has Jak kinase activity and undergoes tyrosine phosphorylation 
by at least one cytokine selected from the group consisting of IL-2, IL-3, IL-4. IL-5. IL-6. 
IL-7. IL-9. IL-1 1, OSM, LIF. G-CSR EPCX EFN-y and GM-CSF . 

Substitute the following claim 36 for the pending claim 36. 

36. (Once Amended) The isolated DNA molecule of [claims 27] claim 35 wherein 
said molecule encodes a polypeptide having at least one conservative amino acid substitution. 

Substitute the following claim 38 for the pending claim 38. 

38. (Once Amended) The isolated DNA molecule of claim 35 comprising a 1500 
nucleotide base DNA sequence [encoding a polypeptide selected from the group consisting , 
of amino acidsl5-1500, 15-1009, 15-1006, 30-600 and 90-1500] of Figure 6 encoding an 
amino acid sequence of SEP ID NO: 16 . 
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Declaration of Bruce A. Witthuhn and James N. Ihle 

Under 37 C.F.R. § 1.131 _ E C F D ^ E 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



jj Ft B 2 3 

STERNE, KESSiPR, G9l.«w«iN & FOX PLtC 



Sir: At^H ^(?^> ^3 

1 . We, Bruce Witthuhn and James Ihle state that we are two of the named 
applicants of the above-captioned application and are co-inventors of the subject matter 
described and claimed therein. 

2. Prior to April 1994, we and Dr. Ollie Silvennoinen reduced to practice in 
the U.S., the invention of the above-captioned application. 

3 . Said reduction to practice concerns at least those embodiments of the 
claimed invention that are related to DNA molecules comprising a DNA sequence encoding 
an amino acid sequence of a Jak3 kinase peptide and a vector or host comprising said DNA. 

4. Prior to April 1 994, two clones were obtained that were labeled as B 1 . 1 and 
B3 . 1 . In vitro translation experiments with T3 and T7 primers indicated that clone B3 . 1 
was a partial clone and Bl. 1 was a full-length clone corresponding in length to other 
previously identified Jaks. See the third lane labeled as B 1 . 1 T 3 . (Exhibit A) 

5. Following additional analysis completed prior to April 1994 it was 
established that the mJak3 expressed product could be competed out with a specific 
peptide to Jak3, thereby further supporting the assumption that a full length clone had been 
obtained. For example, See Exhibit B. 
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7. Upon information and belief, prior to April 1994, partial sequencing of 
subclones from Bl. 1 was completed by Dr. Silvennoinen. (Exhibit Q. 

8. Following the partial sequencing of the B 1 . 1 subclones, a full length mJak3 
sequence of clone Bl. 1. was obtained prior to April, 1994. A working copy of this 
sequence is provided as Exhibit D. 

9. Upon information and belief, prior to April 1994 a figure containing the 
complete amino acid sequence encoded by the full-length DNA of mJak3 was prepared by 
the Biomedical Communications Department at St. Jude. (Exhibit E). « 

10. All of the above results demonstrate that prior to April 1994, a full-length 
clone containing the mJak3 sequence had been obtained. 

1 1 . The attached are true and accurate photocopies (with dates blanked out) 
of pages taken from the notebooks or other sources of the inventors or those individuals 
supervised by the inventors. 

12. We further state that all statements made are to our knowledge true and that 
all statements made on information and belief are believed to be true and further that willful 
false statements and the like are punishable by fine or imprisonment, or both under Section 
1001 qfTiti^J^pllh^l^. Code . and may jeopardize the.vdiditpofcthe application or any 
patent issuing thereon. 



Date Bruce A. Witthuhn 



Date James N. Ihle 
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GenBank and use 



a test Jl^tee of 



and DBNGBI to Search ; for, and retrieve new sec^er.ce. 



/^^ he ^ N ^C^T^i^^heV N'CBI programs is in th "" 
.^.■f.^u i»eed,-8ny:;ds S i^tnnce: ^tt i^/^!-.. j s ln the newsgroup 



p^Ou *e;^^ « in the newsgrou; 

? : Please call the!; MBCFftat^ ext. 2335 or Ixt 689 ! S ar ' 3 " of th, 



•SEQ: r ^y-vv ' • • 

>>> Closing output file. - . • jj 

>>> At connection #0 (mbcf . sjt jude.org) 

type cc. rec 

> O < 

O! JO IntelliGenetics 
> . 0 < 

SEQ - Sequence. Analysis System 
Vers xon 5.4 



SEQ: translate 

Default is translation in 3-letter code in one frame. 

TRANSLATE: three 

TRANSLATE [Three-Frame]: run 

Name or number of the sequences to be analysed ( <CR> Khen done , . 

Sequence: 3 
Sequence: 

«o»l- r .u U*. the ,..-c^, strM , „ f Mcb s ^,..„„ „ u . xhum . , _ 
B1.1E-X ' ' " 



Trp Mi, Wu Gl„ y el s^'J'mI .l^Prj ..u, U-j !v> . C »,(. Le „ 



JO; 



•J -i ; ! * 



.r - : 



, ....... ...... ... Si 

" "* ,ir ;iC; --' '"iCr. 7TG * \7 ."iT:- — — 

^^t;;..nV: G2 :L A ^. G iy -d- His v.=- i;:: ; ^ 

He t. U Ar, Gl, Ar, Ser Leu AXa e^ljk-J^'&^A&^Ml. 



135 

:CT CCC CAG CGA TTG TCA TTC TCT TTT Gfir NP , 1G 2 

»ro Pro Gin Arg Leu Sea- ™ "I £?S ?£ TTG OCT GAG GAT TTA TGT 



>*' ^' J * - : ; y\ih: iri- g : > ::-.iy_ . g.1\ n,.- : .;j: :T 

... .J? ^ jss w 2]fi 

.;*; \ ; " 1 M c -*- AS -' tot ;tc rm cct gtt tat cat tco ctt tit* ---.r-i- 

1 ^ r T Gys --My fie L-., Val Iv r His Ser ] cm P-e I*]'.', 

VV^' T P V: **"* V ?" ^ * V ^ --^ ^ Phe V 2 , I ; , UgPhe Ser I 

~' J ' : ~' ri y * u±t " - — ^'P Ar--p P.o Ala Cys Leu Ser Phe Ala Phe Arg Ser 



CTG GCC ACT 
Leu Via Thr 
Trp Fro I »-u 
G.L:. His 



GAG 



GAC 



c ; 

TCT TGC TGG 
p v 4^hv^ Ser Cys Tip 
Arg Thr ?o-r Leu Ala Gly 
Gly Leu Levi Leu Le u \ a 




CCC CCA 



TTT 
Phe Pr, 
Phe Pro 



3 



>er Pr 



: C GAC' A T C TTC.TG& ATA 
Ser His lie «Phey.CysJ Tie 
Gin Ala thr Ser Ser'iua"' 7- - 
Ly-i Pro H i s I. eu Leu H i. s Ar-sr 



CAa GTC TTG GTC TAC AGG OTA CGC TTT TAT TTC CCT ' GAC 
Gin Vai Leu Val i yr Arg Leu Arg Phe Tv r Phe Pro^" 
_ , ni t .. . Ser Ti p Ser Thr Gly Tyr Ala Phe lie Ser "Le 

«ly ,-g G±y hi s Ser Ser Leu GIv Leu Gin Ala 



GAG GAC GTG GAC 
Glu Asp Val Asp 
Arg Thr Trp Th 



ACT 
Thr 
* L e u 



i hr Leu Leu Phe Pro 



:u iTTr 



r 
L e u 
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iGG TTI GGG piG GAG AC A TGT CAC CGC TTT GGG CTG V ( 
Trp Phe Gly Leu Gin Thr Cys His Arg Phe Glv Leu v- 
Gly Leu Gly Trp Arg Hie, Val Thr Ala Leu Glv 
Vai Tip Ala Gly Asp MET Ser Pro 



Leu i rp Ala 



ys 

A I. 



3 78 

AAA GAT TTG ACC AGT 
Lys Asp Leu Thr Ser 
a Lys lie . Pro Val 
In Arg Phe Asp Gin C 



TT A GA^ 



GCC ATC CTT GAC iTTA\CAT GTT 
Ala lie Leu Asp ^ev>/His Val Leu 
Pro Ser Leu Thr Tyr MET Phe 

Leu Thr Cys Phe Arg Thr Ser Leu 



His Pro 



0 

GAA CAT CTC TTT OCT CAG CAC 
Glu His Leu Phe Ala Gin Hi.s 

Leu Leu Ser Thr Ala Val Thr 
Cys Ser Ala Pro Gin . Pro 



A s n lie S e r 



CGC 
Arg 



4 32 
AGT GAC 
S e l- A s p 



CTG GTG AGT GGG CGC CTC CCG GTG GGC CTT AGC /ATGXaAG (GAG \aG GGA GAG TTC 
Leu val Ser Gly Arg Leu Pro Val Gly Leu Ser ^TTJlys ^lu^ln Glv Glu *he 
V t l J H A i a Ser Ark § Ala Leu Ala . Arg Ser Arg Glu Ser" Ser 

Giy UJU yv V p ro Pro Gly Gly Pro . His Glu Glv Ala Glv Ar- v-l o- 0 



5 1 3 

CTG AGC CTG GCC GTG CTG GAC TTG G:" 
Leu S^r Ltu Ala. \*al Leu Asp Leu Aia 
Ala Trp Pro Cys Trp Thr Trp Pn 



CAG -• 7 G GTT 
Gin MET Ala 
Arg Trp Leu 



Glu Pro Gly Arg Ala Gly Leu Gly Pro Asp Gly 




^er 



£.40 

~ *... \ 

l\i Ala Ga 
Arg Pro Ser Ala 
Ala Gly Pro Ala Pro 



n \^gy / 



CCA GGA GAG CTG CTG 
Pro Gly Giu Leu Leu 
Gin Glu Ser Cys 

Arg Arg Ala Ala G 



A A G LA C G y G T C AGT TAC AAA GCC TGT 
Lys VThry Val Ser Tyr Lys Ala Cys 
Arg Arg Ser Val Thr Lys Pro Val 



. w Asp 



My Gin Leu Gin S 



er Leu 



59 4 

CCG CCC AGC CTG 
Leu Pro Pro Ser Leu 
Cys Arg Pro Ala Cys 
er Ala Ala Gin Pro Ala 



C21 

CGC GAT | GTG ATC CAG GGC CAG/AAC )TTC GTG AC A CGC :\£G CGC ATC 
AspV^al/Ile Gin Gly Gin V^sn/Phe Val Thr Arg Arg Arg lie 
-Hla MET . Ser Arg Ala Arg Thr Ser . His Ala Glv Ala Ser 
Cy 3 Asp Pro Gly Pro Glu Leu Arg Asp Thr Gin Aia 



OAS 
AGG ACC 
Arg Thr 
Ala Gly Pro 
H i s r v o G ] :"i A s p A i- g 



CGC 
A r g 



oTG GTC; TTG 



GCG 



pTG|^cGl CCGi T6>T |GGT jTCcI TTdr i i 

r^i-Acr 1 :— -yUz.- 'ct^ * v : . ? 1 T g~ '4:4g gc[; ( ^ 

Cys Ser A^dj/kl Val Ala Cys\:-ln Ala 



Arg P"o ihr 
Gly Arg Ar*g 



:l > Ser ir^Arg Ala Ala VaJ^rp Ser Pro 
1 y - & 1 » ' *i .1 y V a 1 G I i i ? r o C y s G 1 y Arg L e u 

G ' 

J 7 23 

GGC GAA G 7 A TAT TCT^GAC CTG GAG CGG CTA CaT CCA GCG 
Gly Gin Val Tyr Ser Asp Leu GIu Arg Leu His Pro Ala 
Ala Lys Tyr lie Leu Ihr Trp Ser Glv T^r He Gin Arc 
Phe 



qfcT c\\i 

ii. Arg Ala His 
yr Ala Leu MET 
Thr Arg Ser Tip 




Pro Ser He 



Pro Gly Ala Ala Thr Ser Ser 



v 0 O 

CC ACC acc gag acc 
la Thr Thr G] u Thr 
Pro Pro Pro Arc; PVo 
G2 y His His Arg Asp Leu 



7S3 ,g-fo. 
TTG CGr GTG GGG CTC GCG GGC GCC CAG GAG GAG. CCG GGGi CTl\ CTG CGT GTG : GC A \ 
Phe Arg Val Gly Leu rro Gly Ala Gin GIu GIu Pro Gly Levi ! Leu Arg Val -Ala^' 
Ser Val Trp Gly Ser Arg Ala Pro Arg Arg Ser Arg Gly Phe Cys Val Trp Gin 
Pro Cys Gly Ala Pro Gly Arg Pro Gly Gly A ] a Gly Ala Ser Ala Cys Gly Arg 



' ( 8;3 T( v ! SC4 

GGG GAC A AC GGC_AT.CC TC^^- d-\ CTC CGG - GAC CAG GAG CTT TTC. CAG ACC • TTC TOT 
Gly Asp Asn Gly 'He Ser Ar'g Leu Arg^'Asp Gin GIu Leu Phe Gin Th^ Phe Cys 
Gly Thr Thr Ala Ser Arg Asp Ser Gly Thr Arg Ser Phe Ser Arg Pro Ser Val 
Gly Gin Arg His Leu GIu Thr Pro Gly Pro Gly Ala Phe Pro Asp Leu Leu 

■ ' CCt ; tgg |_ A^cj -rU- £> 

891 A 918 

GAG TTT CCG GAA ATC GTG GAT. GTS AGC ATC AAT. CAG GCC CCA CGT GTG; GljC Ccjs 
Asp Phe Pro GIu He Val Asp Val Ser He Asn Gin Ala Pro Arg Val* ValArg 
ihr Phe Arg Lys Ser Trp MET Ser Ala Ser He Arg Pro His Val Trp Ser Gly 
Leu Ser Gly Asn \rg Gly Cy>. Hi; Hi .-; Gin S-r- G 1 y Pro Thr Cys Gly Pro AI.< 



c |g g|ia g$:;a c|cg gct ggt cac tgt cac- cag- gat gga cgg cca cat-cct gga 

Gin Gly Ala Pre Ala Gly His Cys His Gin Asp Gly Arg Pro His Pro Gly Cys 
Arg GIu His Arg Leu Val Thr Val Thr Arg MET Asp Gly Hislle Leu Asp Ala 
Gly Ser Thr Gly Trp Ser Leu Ser Pro Gly Trp Thr Ala Thr Ser Trp MET Arg 

J 39S 1C2G 

GGA GTT TCC GGG GCT GCC V TGA GGC GCT GTC TTJ CGT GGC CCT CGT GGA TGG GTA 
Gly Vai Ser Gly Ala Ala . Gly Ala Val Phe Arg Gly Pro Arg Gly Trp Val 
GIu Phe Pro Gly Leu Pro GIu Ala Leu Ser Phe Val Ala Leu Val Asp Gly ..Tyr 
Ser Phe Abg Gly Cys Leu Arg Arg Cys Leu Ser Trp Pro Ser Trp MET Gly Thr 

r- v - 1053 ^ 1080 

CTT ■ CCG CCT GAT CTG CGA CTC CAC- GCA TTA TTT CTG CAA GGA d@T GGC GCC GCC 
Leu Pro Pro Asp Leu Arg Leu Gin Ala Leu Phe- Leu Gin Gly Gly Gly Ala Ala 
Phe Ar§ Leu lie Cys Asp Ser- Arg His Tyr Phe Cys Lye-. GIu Val Ala Pro Pro 
Ser Ala . Ser Aic* Thr Prr. Gly lit- 1 1 Se r Ala Arg Arg Trp Ar-£ Arg Gin. 

AGG CTG CTG GAG GAG G ": GCG GAC^pTG TGC CAT GGA CC. Al C ACG TG ' GA ." TTT 
Arg Leu Leu GIu GIu GIu Ala Asp Val Cys His Gly Pro lie Thr Leu Asp Phe 
Gly Cys Trp Arg Arg Arg Arg Thr Cys Ala MET Asp Pro Ser Ars . Thr Leu 
Ala Ala Gly Gly Gly Gly Gly Arg Val Pro Trp Thr His His Val Arg Leu Cys 



Gee atc cac $u 00? tc\\ ao|3 c+ oifci ,c|r.; ( .rjrfl rc-\ ggc /:cr ;tat| att - tc 



* ' " ' " " : = - " 1 S -• i; -..-Li! .^L^i i :. l ~* i ovi 1 - j. ~i 

Kis Fro. Pro Ser Leu Ly -Ala Ala Ala, Pro Ser Arg Hi - Leu Tyr So.v Pro Pro 

^^^^ 

CGC AGC CCG CAG GAC TA1 GAC AGC TTT CTT CTT ACC GCC TGC GTC C AG ACT * C'Q'r 
° e ; hro Uln T >" 1 ' Sei- PL- L-u Leu Thr Ala Cys Val Gir, Tin- P-o 

A {* rt ?.. a "Vf Ar f Thl Mrr 7hr A1 * P^e Leu Pro Pro Ala Ser Ar- Leu Leu 

*>lu rto .,1a Gly L-u . 01. Leu S*r Ser Tyr Arg L*w Ai- Pro w P Ser c^ r 



: T l GGC CCC GAC TAC AAG GGC TGC CTC ATC CGC G,\G GAC/^CAf GCG GGG ■ CT rr T C T 
Lev. -Giy Pro Asp Tyr Lys Gly Cys Leu He Arg Gin Asp Pro ' Ala Qlv l^u Sev 
Li.. Ala Krc Thr Thr Aig A in Ala Ser Ser Ala Arg W/r Gin ArS Giv Phe Leu 
irp Fro Aig Leu Giy Leu Fro His Pro Pro Gly/kpro Ser Gly Ala Phe Ser 

6 rv 

^V- \\ i > 13 23 7" 7 1350 

CCC TGG TTp Cf.T GAG CCA GCC CCA CAG AAG TCTgI CGG GAG CTG CTT GCA GCC TGC 
fro Trp Leu Kro din Pro A 1 y Pro Gin Lys . Leu\Arg Giu Leu Leu : Ala Ala Cv S 
Pro Gly Cys Leu Ser Gin Pro His Ar« Ser Cys ~Slv Ser Cv S Leu^Uln Pro Ala 
Leu \al Ala bs-r Air. Sst- Pro Thr Glu Ala Ala Gly Ala Ala Cys Ser Leu Leu 

i _ 13 / 7 M 4,. tS; i4oj 

iwG A AT TCi GGG CTG CGA GTA GAC BGT GCT GCC CTG TAC CTA AC A Tcrp3b/G f\~C 
Trp Asn Ser Gly Leu Arg Val Asp Gly Ala Ala Leu Tyr Leu Thr Ser Arg 
:.7_y lie Leu Giy Cys 0.1 v. . Thr Val Leu Pro Cys Thr . His P.-o Giv Ala 
Glu Phe irp Ala Ala Ser Arg Arg Cys Cys Pro Val Pro Asn He Pro Ala Leu 



T|:C C\\G ACC CAA GGA AAA GTC CAA |TTG ATC GTG GTG CGA AGG|H;)rG (Wci-OGC 
Ser Gin Thr Gin Giy Lys Val Gin Leu He Val Val Arg Arg Leu His Arc- A V 



11.5 8 . 
X" 

. . - . — Arg Arg Leu His' Arg Ala 

Pro Arg rro Lys ulu Lys Ser Asn . Ser Trp Cys Glu Gly Cv S Thr Ala Pro 
Pro Asp Pro Arg Lys Ser Pro He Asp Arg Gly Ala Lys Ala Ala Pro Arg Leu 



.6 T 

rf,c\ (:M Gc|r GCT CCC CGT CCT GCT * GTG 'CGC TGA CAC AGC 
Ser Pr/b Ala Ala Pro Arg Pro Ala Val Arg . His Ser 



T. 

1512 

TGA GCT TCC ACA CAA 

. - • Ala Ser Thr Gin 

- ,.o ,..rg Leu Leu Pro Val Leu Leu Cys Ala Asp Thr Ala Glu Leu P-o His Asn 
Pro Giy Lys Ser Pro Ser Cys Cys Ala Leu Thr Gin Le.u_ Ser Phe His Thr He 



1539 15G6 
TTC CAA CGG ACA GCC LGG AGT GGC ACG AGA ACC TGG GTC ACG GTT CTT TTA CCi 
Phe Gin Arg ihr Ala rrp Ser Gly Thr Arg Thr Trp Val Thr Val Leu Leu Pro 
oer Asn Gly Gin Pro Gly Val Ala Arg Glu Pro GDy Ser Arg Phe Phe Tv r Gin 
Pro Thr Asp Ser Leu Giv. irp His Glu Asn Leu Gly His Gly Ser Phe Thr Lys 

AgU^TcJt Tcjc Gt]g Gcjo cUg CjCG G^GGT CGT GGA TGG TGA GAC ACA TGA CTC^GG- 
Arg Ser Ser tVal (Ala\Gin) Aia/Gly Gly Arg Giy Trr. . Asp Thr L eu Giv' 

Asp ieu Krojjr^ Arg\ Arg Arg Glu Val Val Asp Giy Gl;: Thr His As.:. Ser Glu 
He Phe :.Ai g\Gly Ala) Giy Gly Arg Ser Trp MET ValArg His MET Thr Arg Lvs 

^ \ 0- / 

.164 7 -nt i(: 7 j 

AGT CCT CCT GAA GGT CAT GGA CTC CAG ACA TC@ Gg(aACT GCH TGG AGT c'tt TT C ' 
Ser Pro Pro Glu Giy His Gly Leu Gin Thr Ser Gly Thr Ala Trp Ser Leu Phe 
val Leu Leu Lys Val MET Asp Ser Arg His Gin Glu Leu His Giy Val Phe Ser 
• >fer aer ' Ar « 5 - r T ' P Thr Pro Asp He Arg Asn Cys MET Glu Ser Phe Leu 



TGG ',\A(J 

T rp*Lys 



^ CAA GCT TGA 1 
- L, ro Gin Ala 
C?.ly % Ser ;, : -g L ys Leu Asp Gl;; 
C-Iu Al^ Ala Sot Leu MET Se: 



1701 

P|C A AG TAT CCT ACC CGC 
la Lye Tyr Pro Thr Arg Thr 
Ser lie Leu Pre Ala Fro 
Gin Val Ser Tyr Pro His Leu 



17 2 8 
TGT TAC TGC 
Cys Tyr Cyc 
ly Veil Thr Al« 
Val Leu Leu His 



17 55 

TGG CTG GAG AC A C-CA TCA TGG 
Trp Leu GJu Thr Ala Ser T:o 
Arg Arg Leu His Gly Trp Gin His His Gli 

Gly Val Cys MET a: 



ACG 
Thr 



GCG 
Aia 



TCT 

S e r 



GCA 
Ala 



a Gly Asp Ser lie MET Val Gin Glu ?he Val 



1782 

TGC AGG A AT TTG TGT ATC TAG 
Cys Arg Asn Leu Cys lie 
Ala Gly lie Cys Val Ser Arg 

Tyr Leu Gl v 



GAG CAA TTG ACA TGT A 
Glu Gin Leu Thr Cys Th 
Ser Asn . His Val Pro Ala Gin 
Ala He Asp MET Tyr Leu Ar*~- As 



C t T 4 C C^^-G&G CPA cl'JT gW gW a|gC CAG CTG^AA 
hr Cy>s Aia.inr Arg Pro Pro Gly Val Ser Gin Leu Glu 



Arg Gly His Leu Val Ser Ala - Ser Trp Lys 
i Gly Ala Thr Trp Cys Gin Pro Ala Gly Asn 



ACT G C A GGT GAC^CAA GCA 
Thr Ala Gly Asp Gin Al 
Leu Gin Val Thr Lys Gin Leu 
Cys Arg . Pro Ser Ser Cv 



A GpT pCA J'TAT I GCC {CTT | AAC |TAC 
a Ala Ala Tyr ! Ala Leu Asn Tyr 
His MET- Pro Leu Thr Thr 



(gag Igac L 



11, 



Cys Pro 



•1 S 3 0 ] 

ttg \gag Igac Iaaa |ggc ( 

Leu Glu Asp Lys Gly 
Trp Arg Thr Lys Ala 



L e u L e u G 1 y Gly G 1 n Ar g P r o 



r|i;rlc Acb gc]a ac|g tc\t ga^ caV/ggL m$ fc-b Tcfc Tot ciic dfc agIg 

i Leu Thr Ala Thr Ser Gin His Gly Arg Cys Ser Trp Leu Val A*k 



A "ifc GG I A AT t Cljr Teh TTA AGG A TGA GTG ATC CTG Glfe TC®AGT 

MJtT Gly lie Kis Leu Ser Leu Ser . Val He Leu Val Ser Ser 



CTirCTfc ACl ' ' ' ' • 191 " 7 • • • • - - ■ ™* ™ 

Leu Leu Thr Aia ihr Ser Gin His Gly Arg Cys Ser Trp Leu Val A**.\0*V>a5er* 
rVl - her Ar = Gln Arg Leu Ser Thr Glu Gly Ala Pro Glv Ser . Glv Glv 
oer His Gly Asn Val Ser Ala Arg Lys Val Leu Leu Ala Arg Glu Glv ,'G1^\ Aso 

. . 1998 

3Tj GCC /ACT GTG - 

_ — ~ ^^v. . ^ Ser Ser Pro Thr Val 

irp Glu Ser Thr Phe His . Ala Glu . Ser Trp Cys Arg Val Pro Leu Cvs 
uly Asn Pro Pro Phe He Lys Leu Ser Asp Pro Gly Val Glu Ser His Cys Ala 

CTG AGC CTG GAA ATG CTC ACC C-AC AGA ATA CCC TGcf Toh Ccb Ccfc AAT GTc't^C 
Leu oe] : L %« Glii MET Leu Thr Asp Arg He Pre Trp Trp Pro Pro Asn Val S^r 
^ ^la .--p Lys ;.y S Str Pro inr Glu Tyr Pro Gly Gly Pro Are MET S<--i- Pro 



A Try, Ala His 



Asv; ■ hr Val Ala Pro Glu Cys Leu Gin 




-•TP AGU CAC TCT 

■V:-- His S-r 



V- S- J* 

Aia G 1 



GCT TGG 
Ala Trp 



Th 



2073 
.-i G C J G 
Arg Leu 

Gly 
. -. -\ ~i a 



1 



ACA AGC 'GG|rV;(TT 7G.^ AGC CAC CAC GTG f 
ihr Ser Gly Leu i'rp Ser His His \"a 1 ) 
Glu Val" Gly Phe Gly Ala Thr Thr Trp. 



P; .. 



•i i •: : •; : ; C^-C >"•"• • ' '"C . ' • - t ■ • ■ — .. , .- ■• .... 

G t U 7hr Gi'y Thr Arg Pro His His Leu Aja Gly hr-. A A'C- 1 v7 " .. 

- ,r = Cys^Ser Arg Gly Pro Ala His He Thr Ser Leu Glu Pro Ala Lvs Lys Leu 
Gly Val His Gly Asp Pro Pro Thr Ser Pro Arg Trp Ser Pro Pro Lvs Ser 



2 2 3 -i 



\*j - ~ • * : : - : ^. v ,;, r -1^ Arg oO:I" -»Sp A I x il;r :iiv 

Lys P^e .JyB Giu Asp Gin lx Gin Leu Fro Ala Leu Lvs. '^1^ Dhr Giu Leu Ala 



-S. Ser- MET Arg* Thr Arg Ser Cys Pro Leu Ser As.i «^ Gin Asn Tip 



22-11 22GS 
r — ^ - j' r '-- c : "-CA GTG CA T GGC GTA TGA TCC TGG CCG GGG CCC CTC CTT Cf r\ 
Gly Thr iyr His? Thr Val His Gly Vai . Ser Trp Pro Ala Pro Leu Leu Pro 
Gly Leu lit, 7hv Gin Cys MET Ala Tyr Asp Pro Gly Arg Arg Pro Ser PL- 
Asp Leu Ser His Ser Ala Trp Arg MPT lie Leu Ala Gly Ala Pro Pro Ser Giu 

SW 

2295 < " t \^2^22 

AGC TAT CCl CAG AGA CCT CAA CGG CCT CAT TAC ATC AGA TTA CGA GOT C£^~TCA ^ { ' , ■ 
Ser Tyr Pro G j n Arg Pro Gin Arg Pro His -Tyr lie Arg Leu Arg Ala Feb - Ser N ^>^ w 
A.ia lie Leu Arg Asp Leu Asn.Gly J.eu I lej Thr Ser Asp Tyr Giu Leu 
Le.i Ser Ser .Giu Thr Ser Jlir Ala Ser Leu His Gin lie Thr Ser Ser 



?SQ. Kis 

Leu: lie 



-iT^Vf 349 4> ^ I - ,5- 2376 

i* ;A C/VV I'Au .ViT * CG ' AGC* .TCVA VVAJ GAC CQ CAC C7\G C|-\T qCC G|AG T^l CGA GAT 
Leu His Gin lie- Thr Ser Se/r/ j Asp Pro His Leu His Pr'G Giu Ser Arg A so 
^;Tyr lie Arg Keu Arg Ala I ^ Thr His Thr Cys lie Pro Ser Leu Giu MET 
"Thr Ser Asp Tyr Giu LexxUo Arg Pro T'r Pro Ala Ser Arg Val Ser Arg 

GAGi CiG TGC GTA GCT GGC GCC CAG CTC TAT GCC TGC CAG GAC CCC GCC AT 6) AjTT 
Giu Leu Cys Val Ala Gly Ala Gin Leu Tyr Ala Cys Gin Asp Pro Ala MET lie 
Ser. Cys Ala . Leu Ala Pro Ser Ser MET Pro Ala Arg Thr Pro Pro u K Phe 
Ala Val Arg Ser Trp Arg Pro Ala Leu Cys Leu Pro Gly Pro Arg His 1 Asp Ser 



7 

cjGA GGA GAG AC A CCT TAA GTA CAT cl^CTT TGfiT^b GCA AGG GCA ACT_ TTG~ GCA 
Arg Gly Giu Thr Pro . Val His His Leu Cys Arg Ala Arg Ala Thr Leu Ala 
Giu Giu Arg His Leu Lys Tyr lie lie Phe Val Gly Gin Gly Gin Leu Trp Gin 
Arg Arg Asp Thr Leu Ser Thr Ser- Ser Leu Ser Gly Lys Gly Asn Phe Gly Ser 

2511 2538 
GGG TGG AGC TGT GCC GCT ATG ACC CCC TGG GGA CAA TAC GGG ACC CCT GGT GGC 
Ala Trp Ser Cys Ala Ala MET Thr Pro Trp Giy Gin Tyr Gly Thr Pro Gly Giv 
Arg Giy Ala Val Pro Leu . Pro Pro -Gly Asp Asn Thr Giy Pro Leu Val Ala 
Vai Giu Leu Cys Arg Tyr Asp Pro Leu Gly Thr lie Arg Asp Pro Trp Trp Gin 

25G^ \ 259" 

AGT GAA AC A GCT AC A GCA CAG CGT GCC AGA CCA GCA GAG GGA CTT CAG CGG GAG 
Ser Giu Thr Ala Thr Ala Gin Arg Ala Arg Pro Ala Giu Gly Leu Gin Arg Giu 
~ Val L >" s Gin Leu Gin His Ser Val Pro Asp Gin Gin Arg Asp Fhe_;Ser Gly Ars- 
Asn Ser Tyr Ser Thr Ala Cys Gin Thr Ser Arg Gly Thr Ser Ala G ] v A si:- 



2619 2046 
ATi CAG ATC CTT A AG GCT CTG CAC AGC GAC TTC ATC GTC AAG TAC CGG GGA GTC 
He Gin He Leu Lys Ala Leu His Ser Asp Phe lie Vol Lys Tyr Arg Gly Vai 
Phe Arg Ser Leu Arg Leu Cys Thr Ala Thr Ser Ser Ser Ser Thr Gly Giu Ser 
Ser Asp Pro . Gly Ser Ala Gin Arg Leu His Arg Gin Vai Pro Gly Ser- Gin 

*rn ™ „ 2073 \TTG^rC7 ^T6 T hd TT& CCC2700 

*GC i AT GGG CCA CGT CCC CAG AGC CTG CGT jJ<GG TGA TGA GAT GCC GCA GGC GGCl 
Ser Tyr Gly Pro Gly Arg Gin Ser Leu Arg Trp . . Asp Ala Ala Gly Gly 
-A J a MET Giy Gin Val Ala Ar£ Ala Cys V* "i Gly Asp Gin MET Pro Gin 



TT3 CCT GCG 
Leu* Fro r\ia 
Cys Leu Arg 
Ala Cys GIu 



& 



AG A CTT 'CTG CAG w 
Arg Leu Leu Gin Arg 



CGC GGC C i G CAC AO 



;gc 



1/54 
CTA CTG 

His Arg Gly Leu Hies Thr Asp Arg Leu Leu 
Asp Phe Cy 3 Ser Ala He Ala Ala Cys Thr Pro Thr Ala Tyr Cys 
\la Pro Ser Arg Pre A 1 :-. His Arg Pro Pro Thr Ala 



rhr 



— - 2 781 

CTG Ti'C GCT IGG CAG ATC TGC A AG GGC ATG GAG T-C f" 
@eu Pne Ala i rp Gin He Cy S Lys Gly MET Glu Tvr Le 
Cys Ser Leu Gly Arg Ser Ala Arg Ala Trp Ser Thr " 
\al Arg Leu Ala Asp Leu Gin Gly His Gly Val Pro 



GCG 



Gi y 



I Arg 
-s Ala 



Arg Ar 



Ua Ala A.1 
Pro Leu 



2303 
TGC 
ys 

a 



r* t- ~ 



GTA CAC CGT 
Val His Arg 
Tyr Thr Val 
Thr Pro 



;-ac 



r~' /-\ »-> /-« 



2835 

A AC 



\sp Leu Ala Ala Arg Asn 
Thr Trp Leu Arg Ala Thr 
Pro Gly Cys Ala Gin Hi 



ATC TTG GTG GAG AGC 
He Leu Val Glu Ser 

Ser Trp Trp 
s Leu Gly Gl 



2862 

GAG GCT CAT GTG 
Glu Ala His Val 
irg Ala Arg Leu MET . . 
Glu Arg Gly Ser Cys Glu 



AAG ATC GCG 
Lys He Ala 
Arg Ser Arg 
Asp Arg Gl> 



AC 



TTC GGC CTC 



o O 

GCT AAG 



Asp Phe Gly Leu Ala Lys 
Thr Ser Ala Ser Leu Ser 
Leu Arg Pro Arg . Ai 



CTG CTG CCC CTG GGA y A A Gl OAgfclrA c[TA 
Leu Leu Pro Leu Gi y /iLys 1 Glir Leu] Leu 



Cys Cys Pro i rp 
a Ala Ala Pro Gl 



.Gi.u Arg Asn Tyr Tyr 
Lys Gly Thr Thr Thr 



:gt ggt ccg c; 

Arg Gly Pro A 
Val Val Arg i 
Trp Ser Ala 



f A (iCC 
g Ala 



Leu 



TGC CAA 
Cys Gin 
Ala Lv S 



2943 
AGC CCC 
Ser Pro 
A ] a P r o 



-ro Lys Pro Hi 



n q - p 

ATC TTT TGG TAT GCC CCG GAG TCC~CTA 
He Phe i rp fyr Ala Pro Glu Ser Leu 

Ser Phe Gly MET Pro Arg Ser Pro T"r 
s Leu Leu Val Cys Pro Gly Val Pro He 



# O 

r*CT GAG A AC ATC TTC 
5er Asp Asn He Phe 
Leu Thr Thr Ser Ser 
Gin His Leu Leu 



TGC 
Ser 



CGC 
Arg 
ro Ala 
ro Pro 



2 99 7 
CAA TCT 



GAC GTG 
Gin Ser Asp Val 
Asn Leu 




He 



Trp Arg— val 
Thr Cys Gly Glu Phe 
Arg Val Glu.. Ser Ph 



\^ 3024 
TCG GAG TGG PGT 
Ser Glu Trp Cys 

Arg Ser Gly Val 
e Gly Val Val Leu 



7GT ACG AGC T 
"ys Thr Ser S 
Val Arg Ala 
Tyr Glu Leu 



LAC CGG CCA 
*sp Arg Pro 
Thr 
Pr 



CN 
e r 



NNF NKN 



GCG CCC GAG CC6 ✓ 




3051 ] 
NNG/CTC ATG CAG CTG TGt TGG GGC GTC CCA GCG CAC 
'Leu MET Gl-n Leu Cys Trp Gly Val Pro Ala His 
Ser Cys Ser Cys Ala Gly Ala Ser Gin Arg Thr 
Ala His Ala Ala Val Leu Gly Arg Pro Ser Ala Ar<* 



Gly Gin Pro Ser Asp 
Ala Ser L e ; x a r £-> T h 



A^6cC GC 



A 



3105 313? 
CCC TGA GCC CCC AGC TGG ACC CGC TGT GGC GTg'gaU 

p f° u Ala ?ro Ser Trp Thr Arg Cys Gly Val Glu / 
Pro Glu Pro Pro Ala Gly Pro Ala Val A Is Trp Lys/ 

Ser Pro Gin Leu Asp Pro Leo Tip Arg cly 



i. e u 



>GA TAG CAG CCA 
sp] Pro Gly . Gin Pro 
|Thr Pro Asp Ser Ser Gin 
. Pro Arg He Ala Ala Ar 



GGG GCG AGA GOG AGC TGC TGC AGT GGC TAG AGC AGA 
Gly Ala Arg Gly Ser Cys Cys Ser Gly . s er Arg 
Gly Arg Glu Gly Ala Ala Ala Val Aia Arg Ala Glu 
Gly Glu Arg Glu Leu Leu Gin Trp Leu Glu Gin Ars 



Ox^R^SSE AOAlHVt IPPROPGPPORISFSFOO»I.AEOICVR| f 



JA« MGMACITMIEUEATSTSPVHOHOO.PGSANSVKOIE^ 

0 .. E f...|..F--Q-Y-»£E-C--AA--CGI-P--MNI.FAl.--E----W-PPNH 

Cox M 

"" ni CTCHRFGLRKOL IS A II 01 M V I f Ml F AOM R SO l VSOR l P V G I SMKGQQEFL8LA 

JAM IFCieOVDtOVlVYRlRFYFPDWF _0 1 E T CMR F 0 I R K 0 I I S ( ^ y PVTHETQEECLQMA 

LYR-RFYF-.W HO-..-ETLFA0..-0.V H.-.-E-lOUA 



JAK3 " Ol A Q UA«EQAQRPO EL t 1 «TVSVKAC L PPSlR 0 ».OOONFVTR R R.» ^VVLALLP. . .CG.L PGR P V AlUAKY .1 . LE R IH P AA T, E T F »» . . 

T--.IO..FR.F-.-F C l-KYl -LE-L TE-F-V 



,.„, GL PGAQEEPOL LRVAOONG.PW !!! SS...ND.EIF 01 FCOFP 

£S :::::::::::::: ^^sait,^ . . . to«go,ow ROKPNVVPVEKEKN -°"«^- R ^^^ HKlioDERNKLREE : wnn ^ Y fp 



JAK1 
TYK2 



_ FCOFP 

-VTG GGIQW S 



Con 



JAK3 
JAX2 
JAK1 

TYK2 0 I THVVLKE HCVS t HRQONKCL 



- L E - -L-S - -EAtSFVSLVOOYFftLTAO* -HYLC-EVAPP I CHOP I ■ 



JAK3 StY.IRRSPOOYOSFIITA.CVOTPIGPOYKGCI.ROO PS 0 AF S I V Gl S OP H R SI R E I IJ A CWM . 0 I J , 0 0 «* L Y I T ^^^^|»^^ B 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ 2 



In re application of: 

IHLE et al 

AppL No. 08/665,574 

Filed: June 18, 1996 

For: Jak Kinases and Regulation of 
Cytokine Signal Transduction 



Art Unit: 1819 § 

Examiner: Hauda, K. 

Atty. Docket: 0656.0370002/SLF/LBB 



Declaration of Bruce A. Witthuhn and James N. Ihle 
Under 37 C.F.R. § 1.131 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

1 . We, Bruce Witthuhn and James Ihle state that we are two of the named 
applicants of the above-captioned application and are co-inventors of the subject matter 
described and claimed therein. 

2. Prior to April 1994, we and Dr. Ollie Silvennoinen reduced to practice in 
the U.S., the invention of the above-captioned application. 

3. Said reduction to practice concerns at least those embodiments of the 
claimed invention that are related to DNA molecules comprising a DNA sequence encoding 
an amino acid sequence of a Jak3 kinase peptide and a vector or host comprising said DNA. 

4. Prior to April 1994, two clones were obtained that were labeled as B 1 . 1 and 
B3 . 1 . In vitro translation experiments with T3 and T7 primers indicated that clone B3 . 1 
was a partial clone and B 1 . 1 was a full-length clone corresponding in length to other 
previously identified Jaks. See the third lane labeled as B 1.1 T 3 . (Exhibit A) 

5. Following additional analysis completed prior to April 1994 it was 
established that the mJak3 expressed product could be competed out with a specific 
peptide to Jak3, thereby further supporting the assumption that a fiill length clone had been 
obtained. For example, See Exhibit B. 
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7. Upon information and belief, prior to April 1994, partial sequencing of 
subclones from B 1.1 was completed by Dr. Silvennoinen. (Exhibit C). 

8. Following the partial sequencing of the B 1 . 1 subclones, a full length mJak3 
sequence of clone Bl . 1 . was obtained prior to April, 1994. A working copy of this 
sequence is provided as Exhibit D. 

9. Upon information and belief, prior to April 1994 a figure containing the 
complete amino acid sequence encoded by the full-length DNA of mJak3 was prepared by 
the Biomedical Communications Department at St. Jude. (Exhibit E). * 

10. All of the above results demonstrate that prior to April 1994, a full-length 
clone containing the mJak3 sequence had been obtained. 

1 1 . The attached are true and accurate photocopies (with dates blanked out) 
of pages taken from the notebooks or other sources of the inventors or those individuals 
supervised by the inventors. 

12. We further state that all statements made are to our knowledge true and that 
all statements made on information and belief are believed to be true and further that willful 
false statements and the like are punishable by fine or imprisonment, or both under Section 

1 00 1 of Title 1 8 of the U. S . Code and may j eopardize the validity of the application or any 
patent issuing thereon. 



Date Bruce A. Witthuhn 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

IHLE et al. 

Serial No. 08/665,574 

Filed: June 18, 1996 

For : Jak Kinases and Regulation of 
Cytokine Signal Transduction 

Declaration Concerning Witthuhn et al., 
"Involvement of the Jak-3 Janus Kinase in Signaling by Interleukins 2 
and 4 in Lymphoid and Myeloid Cells." Nature 30:153-157, July 1994. 

Honorable Commissioner of 

Patents and Trademarks 
Washington, DC 20231 

Sir: 

The undersigned, James N.Ihle, Bruce A. Witthuhn and Olli Silvennoinen each declare 
and state: 

1. We are co-inventors of the subject matter described and claimed in the above- 
captioned patent application. 

2. Each of us contributed to the conception of at least one pending claim in the 
invention of the above-captioned application. 

3 . We are also co-authors of the publication: Witthuhn et al. "Involvement of the 
Jak-3 Janus Kinase in Signaling by Interleukins 2 and 4 in Lymphoid and Myeloid Cells. 
Nature 30:153-157, July 1994. 



Art Unit: 1819 
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4. The additional authors on the Witthuhn et al. publication (i.e. Osamu Miura, 
Koon Siew Lai, Christopher Cwik and Edison T. Liu) are not co-inventors and were either 
individuals working under the direction and/or supervision of at least one of the inventors of 
the above-referenced application or provided materials used in the publication. 

5. The following co-authors of the publication contributed to said publication as 
follows: a 

a) Osamu Miura provided CTLL cells expressing the Epo receptor 

and was not involved in conception of the invention of the above-referenced 
application 

b) Koon Siew Lai provided a PCR derived DNA fragment encoding a Jak 
and was not involved in conception of the invention of the above-referenced 
application. 

c) Christopher Cwik provided technical support for the studies and was not 

involved in conception of the invention of the above-referenced application. 

d) Edison T. Liu provided a PCR derived DNA fragment encoding a Jak 

and was not involved in conception of the invention of the above-referenced 
application 

6. We hereby declare that all statements made herein of our own knowledge are 
true and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
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so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patents issued thereon. 

Respectfully submitted, 

Dated : 

James N. Dile 



Bruce A.Witthuhn 
Ollie Silvennoinen 



Dated: 

Dated: 

65603702.dec 



